Enhanced vascular endothelial growth factor signaling in islets contributes to β cell injury and consequential diabetes in spontaneously diabetic Torii rats.
Spontaneously diabetic Torii (SDT) rats exhibit vascular abnormalities in pancreatic islets as the initial changes at pre-diabetes stage (8 weeks old), which is followed by β cell deterioration. In the present study, we investigated pathophysiological interactions between β cells and intra-islet microvasculature of SDT rats at pre- and peri-onset of diabetes. SDT rats were treated with Habu snake venom (HSV) to assess its hemorrhagic effects in glomeruli and pancreatic islets. SDT rats were treated with streptozotocin (STZ) to assess acute β cell fragility toward cytotoxic insult and the late-stage consequence of β cell ablation in neighboring structures. The receptor tyrosine kinase inhibitor sunitinib was administered to SDT rats to examine its therapeutic effect. HSV administration at 5 weeks old induced severe hemorrhage in and around islets in SDT rats. By contrast, precedent β cell depletion using STZ ameliorated hemorrhage, inflammation, and fibrosis around the islets at 13 weeks old, which is normally seen in SDT rats of this age. Blockade of vascular endothelial growth factor (VEGF)-like activity attenuated HSV-induced hemorrhage in SDT islets. VEGF release from SDT islets was increased at 13 weeks old but not at 5 weeks old, while interleukin-1β release was increased as early as 5 weeks old. Sunitinib treatment started at 5 weeks of age inhibited the onset of intra-islet hemorrhage, β cell loss, and hyperglycemia in SDT rats. Enhanced VEGF signaling in islets contributes to β cell injury, microvascular failure, and consequential diabetes in SDT rats.